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[0001] 



The present invention relates to a separating device 



and method and a signal receiving device and a signal 
receiving method, and is suitably applied to a signal 
receiving device for the digital broadcasting system. 
SUMMARY OF THE INVENTION 



transmitting end conducts the compression coding to the video 
and audio signals of each program with the MPEG2 (Moving 
Picture Experts Group Phase 2) standard, and by dividing the 
various kinds of data to be broadcast, such as the obtained 
compression-coded data, control data and the like into 184- 
byte segments and adding a TS (transport stream) header of 4- 
bytes containing sync code (47H) and PID (packet 
identification, 13-bits) to its head, forms a 188-byte TS 
packet . 

[0003] Furthermore, the transmitting end forms a transport 
stream by multiplexing the obtained TS packet for plural 
programs and the TS packet storing program information, QPSK 
(Quadrature Phase Shift Keying) -modulates these, and sends out 
the resultant as a digital broadcasting signal. 

[0004] On the other hand, the receiving end receives and 
demodulates the digital broadcasting signal, and extracts the 
TS packets for the program specified by the user included in 
the obtained transport stream based on the PID- Then it 
decodes video and audio data stored in the TS packets to 
display obtained pictures and to give sound from a speaker. 
[0005] Accordingly, in the digital broadcasting system, 
while the transmitting end can multiplex audio and video data 
for plural programs for transmission, the user can select and 
watch a desired program from among these programs at the 
receiving end. 



[0002] 



In the conventional digital broadcasting system, the 
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[0006] However, in the signal receiving device of the 
digital broadcasting system, the device capable of receiving 
only one sequence of transport- stream is used as a 
demultiplexer to extract the TS packets for a specified 
program from the transport stream obtained by demodulating the 
digital broadcasting signal. 

[0007] For this reason, when plural sequences of digital 
broadcast signals are received, an application in the signal 
receiving device for displaying pictures of plural programs on 
the multi-screen needs the same number of demultiplexers as 
there are digital broadcasting signals. Therefore, this causes 
the problem of increasing circuit size. 

[0008] Accordingly, the conventional signal receiving 
device has the problem in that it is difficult to improve its 
operability while minimizing its size. For example, it is 
difficult to make an efficient application for displaying 
without increasing the circuit size. 

[0009] The present invention has been done considering the 
above point and intends to propose a separating device and its 
method and a signal receiving device and its method capable of 
remarkably improving the operability with a simple structure. 
[0010] To obviate such problems according to the present 
invention, the separating device provides a selecting means 
for receiving plural data streams formed of plural program 
data multiplexed per a fixed unit of 188 bytes and selecting a 
corresponding part or all of the data streams from among the 
received plural data streams, and a separating/extracting 
means for separating/extracting program data of a specified 
program included in each data stream selected by the selecting 
means . 

[0011] As a result, this separating device can extract 
program data of a desired program from among plural data 
streams formed by multiplexing plural programs, and for 
example, it can make an application efficient with a simple 
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structure in the signal receiving device. 

[0012] Furthermore, according to the present invention, the 
separating method comprises a first step of receiving plural 
data streams formed of plural program data multiplexed per the 
fixed unit and of selecting a corresponding part or all of 
data streams from among the received plural data streams and a 
second step of separating/extracting program data of a 
specified program included in each data stream selected at the 
first step. 

[0013] As a result, this separating method can extract 
program data of a desired program from among plural data 
streams formed by multiplexing plural programs, and for 
example, can easily make an application efficient in the 
signal receiving device. 

[0014] Furthermore, according to the present invention, the 
signal receiving device comprises a separating means for 
receiving data streams or data streams which are formed by 
multiplexing per the fixed unit plural program data obtained 
by modulating inputted transmission signals, for selecting a 
corresponding part or all of data streams from among the 
plural data streams received, and for separating/extracting 
program data of a specified program included in each data 
stream selected, and a signal processing means for applying 
prescribed signal processing to the part or all of the data 
separated and extracted by the separating means at the same 
time . 

[0015] As a result, this receiving device can extract 
program data of a desired program from among plural data 
streams formed by multiplexing plural programs and can make an 
application efficient with a simple structure. 

[0016] Furthermore, according to the present invention, the 
signal receiving method comprises a first step of receiving 
input data streams or data streams which are formed by 
multiplexing per the fixed unit plural program data obtained 
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by modulating input transmission signals, of selecting a 
corresponding part or all of the data streams from among the 
received plural data streams, a second step of separating and 
extracting program data of a specified program included in 
each data stream selected at the first step, and a third step 
of applying prescribed signal processing to the part or all of 
the data separated and extracted at the second step at the 
same time. 

[0017] As a result, this signal receiving method can 
extract program data of the desired program from among plural 
data streams formed by multiplexing plural programs and can 
easily make an application efficient. 
BRIEF DESCRIPTION OF DRAWINGS 

[0018] Fig. 1 is a block diagram showing the structure of a 
signal receiving device according to the present invention. 
[0019] Fig. 2 is a block diagram showing the structure of a 
selected-channel extracting unit. 

[0020] Fig. 3 is a flowchart explaining a processing 
procedure to extract (a) selected channel (s). 

[0021] Fig. 4 is a schematic diagram explaining extracting 
processing to select one program from each of three transport 
streams . 

[0022] Fig. 5 is a schematic diagram explaining extracting 
processing to select one program from each of two transport 
streams . 

[0023] Fig. 6 is a schematic diagram explaining extracting 
processing in the case where the PIDs are identical when 
selecting one program from each of two transport streams. 
[0024] Fig. 7 is a schematic diagram explaining extracting 
processing to select two programs from one transport stream. 
[0025] Fig. 8 is a block diagram showing another 
embodiment . 
DETAILED DESCRIPTION 

[0026] The present invention will be described in detail 
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with reference to the accompanying drawings. 

[0027] Structure of Signal Receiving Device according to 
the Embodiment of the Present Invention 

[0028] In Fig. 1, 1 generally shows a signal receiving 
device of the digital broadcasting system according to the 
embodiment of the present invention. It has first and second 
receiver systems 3A and 3B connected respectively to separate 
antennae 2A and 2B and can simultaneously receive at least two 
programs with them under the control of a microprocessor 4. 
Note that in Fig. 1, two antennae are provided. However, a 
signal can be received by one antenna. The signal can be 
divided into two signals to be supplied to the first and 
second receiving systems. That is, providing two antennae 
allows the signal receiving device to receive digital 
broadcasting signals from two satellites. On the other hand, 
providing one antenna allows the signal receiving device to 
select signals that correspond to two transponder of a digital 
broadcasting signal from one satellite. 

[0029] Channel information of a program desired by a user, 
inputted with an input unit 5, is supplied to the 
microprocessor 4 from the input unit 5 through a control bus 
6. That is, the input unit 5 is an infrared ray receiving 
unit, in which the channel information from a remote 
controller (not shown) is input thereto and is supplied to the 
microprocessor 4 through the control bus 6. 

[0030] The microprocessor 4 controls tuners lOA and lOB of 
the first and the second receiver systems 3A and 33 according 
to the supplied channel information based on a program 
previously stored in a ROM (Read Only Memory) 7. Note that, a 
RAM (Random Access Memory) 8 serves as a memory means used for 
processing of the microprocessor. 

[0031] As a result, under the control of the microprocessor 
4, the tuners lOA and lOB select the respectively 
corresponding digital broadcasting signals from among a 
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plurality of digital broadcasting signals received with the 
antennae 2A and 2B, and transmit these as selected signals SIA 
and SIB to the digital demodulators llA and IIB, respectively. 
[0032] The digital demodulators llA and IIB conduct the 
digital demodulation processing to the supplied selected 
signals SIA and SIB and transmit the resultant demodulated 
data DIA and DIB to error correction units 12A and 12B, 
respectively. Then, the error correction units 12A and 12B 
apply the prescribed error correction processing to the 
supplied demodulated data DIA and DIB and transmit the 
resultant transport stream data (hereinafter, referred to as 
TS data) D2A and D2B to a selected-channel extracting unit 13. 
[0033] Under the control of microprocessor 4, the selected- 
channel extracting unit 13 extracts and multiplexes the TS 
packet data for pictures and the TS packet data for sound of 
the specified program from among two sequences of TS data D2A 
and D2B supplied and the TS data D2C supplied from a digital 
video tape recorder (VTR) via an IEEE1394 interface 50. Then, 
the resultant video TS data D3 and audio TS data D4 are 
transmitted to an video multi-decode processor 14 and an audio 
decode processor 15, respectively, or are stored in a RAM 16. 
Note that, the video TS data D3 is a signal generated by 
multiplexing TS data for one or plural program(s) , In 
addition, the audio TS data D4 is TS data for one program (for 
example, a program displayed on a main screen of programs 
displayed on the multi-screen) . 

[0034] Under the control of the microprocessor 4, the video 
multi-decode processor 14 simultaneously decodes the video TS 
packet data for one or plural program (s) included in the 
supplied video TS data D3 with a RAM 17 and transmits the 
resultant video data D5A for one or plural program(s) to a 
display processor 18. 

[0035] The display processor 18, under the control of the 
microprocessor 4, executes the prescribed signal processing 
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with a RAM 19 for multi-screen displaying, and transmits the 
obtained display signal S2 to a monitor (not shown) to display 
pictures based on the display signal S2 on the multi-screen, 
in the case where pictures of plural programs are included in 
the video data D5A. Note that, in the case where pictures of 
only one program are included in the video data D5A, the 
prescribed signal processing is executed so that the picture 
can be display on the screen all over as a conventional 
device . 

[0036] On the other hand, under the control of the 
microprocessor 4, audio decode processor 15 decodes the 
supplied audio TS packet data D4 with a RAM 20 and then, 
transmits the resultant audio data D6A to an audio processor 
21. 

[0037] Then, under the control of the microprocessor 4, the 
audio processor 21 performs the digital— to-analog conversion 
on the supplied audio data and outputs it to the speaker (not 
shown) , or converts the supplied audio data into an optical 
digital sound output signal to output. 

[0038] In this way, this signal receiving device 1 can 
display pictures of plural programs, specified from two 
different sequences of digital broadcasting signals and the TS 
data obtained via the IEEE1394 interface 50 by the user, on 
the multi-screen by a method of dividing the screen, and at 
the same time, can give sound of any one of the programs from 
the speaker. 

[0039] On the other hand, when the user manipulates the 
remote commander to specify one program and the input unit 5 
receives a manipulated signal transmitted from the remote 
commander, the microprocessor 4 controls only one of the 
tuners lOA and lOB of the first and second receiver systems 3A 
and 3B and the IEEE1394 interface 50. 

[0040] As a result, the selected digital broadcasting 
signal of the tuner lOA or lOB of the first or the second 
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receiver system 3A or 3B is subjected to the demodulating 
processing and the error correction by the following digital 
demodulator llA or IIB and error correction unit 12A or 12B to 
restore the transport stream. Then, the transport stream is 
supplied to the selected-channel extracting unit 13 as TS data 
D2A or D2B. On the other hand, in the case of specifying the 
digital signal obtained via the IEEE1394 interface 50, the 
digital signal obtains TS data D2C in the form of a transport 
stream. Then, the TS data D2C is supplied to the selected- 
channel extracting unit 13. 

[0041] Then, the selected-channel extracting unit 13 
separates video TS packets and audio TS packets for the 
program specified by the user from the TS data D2A or D2B or 
the TS data D2C obtained via the IEEE1394 interface 50 under 
the control of the microprocessor 4. The obtained video TS 
data D3 and audio TS data D4 are supplied to the video multi- 
decode processor 14 and audio decode processor 15 
respectively. 

[0042] Then, the video TS data D3, after being decoded by 
the video multi-decode processor 14 under the control of the 
microprocessor 4, is converted into an analog signal by the 
display processor 18 and is sent to the monitor as a display 
signal S2. As a result, the pictures of the programs specified 
by the user are displayed on the monitor. 

[0043] Moreover, the audio TS data D4, after being decoded 
by the audio decode processor 15 under the control of the 
microprocessor 4, is converted to an analog signal by the 
audio processor 21 and transmitted to the speaker as an audio 
signal S3- As a result, the sound of the program specified by 
the user is given from the speaker. 

[0044] In this way, signal receiving device 1 can select 
one sequence of TS data from among two sequences of TS data 
D2A and D2B to be given to the selected-channel extracting 
unit 13 from the first and the second receiver systems 3A and 
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3B and the TS data D2C obtained via the IEEE1394 interface 50, 
to display the pictures and to give sound with respect to the 
specified program. 

[0045] Structure of Selected-channel Extracting unit 13 
[0046] In practice, the selected-channel extracting unit 13 
is constructed as shown in Fig. 2, in which the TS data D2A 
and D2B to be supplied respectively from the error correction 
units 12A and 12B of the first and second receiver systems 3A 
and 3B are supplied into the corresponding first or second 
sync code detecting/interchanging units 31A and 31B of the TS 
selector/multiplexer 30 . 

[0047] The first and second sync code 

detecting/interchanging units 31A and 31B detect sync code 
stored in the TS header of each TS packet included in the 
respectively supplied TS data D2A and D2B, and transmit a sync 
code detection signal SIO to a timing controller 32 whenever 
detecting a sync code. 

[0048] In addition to this, the first and the second sync 
code detecting/interchanging units 31A and 31B rewrite the 
sync code of each TS packet to an ID code for internal 
processing to be given from the microprocessor 4 through the 
control bus 6, a control interface 33 and the timing 
controller 32 and changes identical PIDs (Packet 
Identification) so that the PIDs of TS packets of each program 
specified can be identified even if the PIDs are the same. 
Then, these TS packet data DlOA and DlOB are sequentially 
stored in the corresponding first and the second FIFOs (First- 
in First-out) 33A and 33B. 

[0049] On the other hand, the timing controller 32, based 
on the sync code detection signals SIO supplied from the first 
and second sync code detecting/interchanging units 31A and 31B 
and the control signal supplied from the microprocessor 4 
through the control interface 33, reads out, for example, data 
in a TS packet unit (in a 188-byte fixed unit) from the first 
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and second FIFOs 33A and 33B alternately with a double clock 
frequency, multiplexes the first and second TS data D2A and 
D2B with a multiplexer 51, and transmits the resultant stream 
data to a TS separator 34 via the multiplexer 51 as 
selected/multiplexed data Dll, in the case where each of the 
plural programs specified by the user is included in one of 
i two transport streams. 

[0050] On the other hand, the third sync code 
detecting/interchanging unit 31C detects a sync code stored in 
the TS header of each TS packet included in the supplied TS 
data D2C, and transmits the sync code detection signal SIO to 
the timing controller 32 whenever detecting a sync code. 
[0051] Further, even when a TS packet included in the input 
TS data D2C has the same PID as a TS packet for each program 
specified by the first and second sync code 
detecting/interchanging unit 31A and 31B, the third sync code 
detecting/interchanging unit 31C rewrites the sync code of 
each TS packet to the identification code for internal 
processing supplied from the microprocessor and interchanges 
the identical PIDs (Packet Identification) so that the PIDs 
can be identified. Thereafter, it sequentially stores the TS 
packet data DIOC to the corresponding third FIFO (First-In 
First-Out) 33. 

[0052] The timing controller 32, based on the sync code 
detection signal 31C supplied from the third sync code 
detecting/interchanging unit 31C and the control signal 
supplied from the microprocessor 4 through the control 
interface 33, reads, for example, data in the TS packet unit 
(in a 188-byte unit) from the first, second and third FIFOs 
33A, 338 and 33C alternately with a threefold clock frequency, 
multiplexes the first, second and third TS data D2A, D2B and 
D2C with the multiplexer 51, and transmits the resultant 
stream of data to the TS separator 34 as selected/multiplexed 
data Dll, in the case where each of plural programs specified 
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by the user are included in each of three transport streams. 
[0053] In this case, firstly, the TS separator 34 extracts 
the TS packet having the program information included in the 
digital broadcasting signal selected at the first and the 
second receiver systems 3A and 3B from the 
selected/multiplexed data Dll and the TS packet having the 
program information included in the TS data D2C obtained 
through the IEEE1394 interface 50, and transmits these to the 
microprocessor 4 through the control interface 33 and the 
control bus 6 in order. 

[0054] Then, the microprocessor 4 obtains the PID of each 
video and audio TS packet for the program specified based on 
the program information to be supplied from the TS separator 
34 and transmits it to the TS separator 34 through the control 
bus 6 and the control interface 33 in order. 

[0055] Thus, the TS separator 34 extracts TS packets of 
such as video, audio, control data and data signal for each 
program specified from among the selected/multiplexed data Dll 
based on the PID given from the microprocessor 4, and 
transmits the control information and data signal for each 
program to the microprocessor 4 via the control interface 33 
and the same time, transmits the video and audio TS packet 
data for each program to a PID interchange and sync code 
conversion unit 35 or stores them in the RAM 16 through the 
RAM interface 36, as the video TS packet data D12A and audio 
TS packet data D12B. 

[0056] In this connection, the TS separator 34 can select 
TS packets corresponding to the program selected by the user 
from among the TS data D2A and D3B received by the first and 
second receiver system 3A and 38 to generate new TS data D2C, 
and can record it on the digital VTR through the IEEE1394 
interface 50. In this case, the TS separator 34 is to output 
the relation between the current PID and the former one to the 
digital VTR through the IEEE1394 as interchange information 



11 



' when the TS packet having the PID interchanged exists in the 

TS data D2C. 

[0057] Under the control of the microprocessor 4, the PID 
interchange and sync code conversion unit 35 rewrites the ID 
code and PID attached by the first, second, and third sync 
code detecting/interchanging units 31A, 31B and 31C to 
-1 original synchronization codes with respect to each video and 

audio TS packet of the supplied video TS packet data D12A and 
audio TS packet data D12B. 

[0058] Furthermore, in the case where the PIDs of the video 
and audio TS packets for plural programs specified by the user 
are identical, the PID interchange and sync code conversion 
unit 35 transmits information to specify the channel numbers 
of TS packets having identical PIDs to the video multi-decode 
processor 14 or to the audio decode processor 15 through a 
control line CONT. 

[0059] On the other hand, in the case where only one 
program is specified by the user with the input unit 5, under 
the control of the microprocessor 4, the timing controller 32 
reads out the data in the TS packet unit (in a 188-byte unit) 
with a normal speed only from the corresponding first, second 
or third FIFO 33A, 33B or 33C based on the sync code detection 
signal SIO to be given from the corresponding first, second or 
third sync code detecting/interchanging unit 31A, 318, 31C and 
transmits this to the TS separator 34 as the 
selected/multiplexed data Dll. 

[0060] At this point, the TS separator 34 extracts TS 
packets having program information from the supplied 
selected/multiplexed data Dll, and transmits these to the 
microprocessor 4 through the control interface 33 and the 
control bus 6, in order. 

[0061] Then, the microprocessor 4 obtains the PID of each 
video and audio TS packet for programs specified by the user 
based on the program information to be supplied from the TS 
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separator 34, and outputs this to the TS separator 34 through 
the control bus 6 and the control interface 33 in order. 
[0062] Thus, the TS separator 34 extracts each TS packet of 
such as picture, audio, control data and data signal for the 
specified program from the selected/multiplexed data Dll based 
on the PID supplied from the microprocessor 4, and transmits 
the control information and data signal to the microprocessor 
4 through the control interface 33 and the control bus 6 in 
order and the same time, transmits data of each TS packet for 
picture and sound to the PID interchange and sync code 
conversion unit 35 or stores them in the RAM 16 through the 
RAM interface 36, as the video TS packet data D12A and audio 
TS packet data D12B. 

[0063] In the case where only one program is specified by 
the user, since it is impossible that PIDs are identical, the 
PID interchange and sync code conversion unit 35 does not 
interchange a PID. Therefore, the PID interchange and sync 
code conversion unit 35 transmits the supplied video TS packet 
data D12A to the video multi-decode processor 14 as the video 
TS packet stream data D3 as it is and transmits the supplied 
audio TS packet data D12B to the audio decode processor 15 as 
the audio TS packet stream data D4 as it is, under the control 
of the microprocessor 4. 

[0064] In this way, the selected-channel extracting unit 13 
can select and output the video and audio TS packets for one 
or more programs specified from the TS data D2A and D2B 
supplied from the error correcting units 12A and 128 in the 
first and second receiver systems 3A and 38 respectively and 
the TS data D2C supplied through the IEEE1394 interface 50. 
[0065] Fig, 3 shows a processing procedure of extracting a 
selected channel in the selected— channel extracting unit 13. 
The selected-channel extracting unit 13 controlled by the 
microprocessor 4 enters the processing procedure in step SPIO, 
and then judges the number of programs specified by the user 
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at following step SPll. When one program is specified, the 
selected- channel extracting unit 13 proceeds to step SP13 to 
perform a selection and a decoding error correction by 
controlling one receiver system (out of the first and second 
receiver systems 3A and 3B and the third receiver system 
through the IEEEE1394 interface 50). Note that the IEEE1394 
interface 50 also performs the selection and the decoding 
error correction as required. 

[0066] Then, the selected-channel extracting unit 13 
outputs the resultant video TS packet stream data D3 and the 
audio TS packet stream data D4 to the video multi-decoder 14 
and the audio decoder 15 at step SP16, and terminates the 
processing procedure at step SP20. 

[0067] On the other hand, in the case where plural programs 
are specified at step SPll, the selected-channel extracting 
unit 13 proceeds to step SP12. In the case where the specified 
programs are included only in the TS data obtained through one 
of three receiver systems (the first and second receiver 
system 3A and 3B and the third receiver system through the 
IEEE1394 interface 50), the selected-channel extracting unit 
13 obtains a negative result at step SP12. Then, it proceeds 
to step SP14 to perform the selection and the decoding error 
correction by controlling one receiver system (out of the 
first and second receiver systems 3A and 3B and the third 
receiver system through the 1EEE1934 interface 50) . In this 
connection, the IEEE1394 interface 50 also performs the 
selection and the error correction as required. 
[0068] After that, the selected— channel extracting unit 13 
outputs the resultant video TS packet stream data D3 and the 
audio TS packet stream data D4 to the video multi-decoder 14 
and the audio decoder 15 at step SP16, and terminate the 
processing procedure at step SP20. 

[0069] On the other hand, when a positive result is 
obtained at step SP12, that is, when the programs specified by 
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the user are included in TS data obtained by two or more 
receiver systems (two or more out of the first and second 
receiver systems 3A and 3B and the third receiver system 
through the IEEE1394 interface 50), the selected-channel 
extracting unit 13 obtains the positive result at step SP12. 
Then it proceeds to step SP15 to perform the selection and the 
error correction by controlling two or more receiver systems 
(two or more out of the first and second receiver systems and 
the third receiver system through the IEEE1394 interface 50) 
having the TS data specified. 

[0070] After that, the selected— channel extracting unit 13 
proceeds the following step SP17 to judge whether or not there 
are identical PIDs in the selected TS packets. When identical 
PIDs exist, it proceeds to step SP18 to interchange the PIDs. 
On the other hand, the selected-channel extracting unit 
proceeds to step SP19 when identical PIDs do not exist. 
[0071] The selected-channel extracting unit 13 outputs the 
video TS packet stream data D3 and the audio TS packet stream 
data D4 to the video multi-decoder 14 and the audio decoder 15 
at step SP19, and then terminates the processing procedure at 
step SP20. 

[0072] According to the above-mentioned structure, in the 
case of selecting one program from each of digital 
broadcasting signals and the TS data reproduced from the 
digital VTR D2A (Fig. 4 (A)), D2B (Fig. 4(B)) and D2C (Fig. 
4 (C) ) respectively corresponding to the specified programs in 
the first and second receiver systems 3A and 3B and the third 
receiver system for receiving TS data through the IEEE1394 
interface 50 as shown in Fig. 4, the receiving device 1 reads 
three TS data D2A, D2B and D2C from the FIFOs with the timing 
controller 32 with a threefold clock. And these data becomes 
data compressed in a temporal axis direction as shown in Fig. 
4(D) . 

[0073] TS separator 34 extracts only TS packets having 
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video data for the selected program, extracting the TS packets 
(PID = 3) for channel 2 included in the first TS data D2A, the 
TS packets (PID = 15) for channel 6 included in the second TS 
data D2B, and the TS packets (PID = 23) for channel 8 included 
in the third TS data D2C, as shown in Fig. 4(E). 
[0074] In addition, at this time, the TS separator 34 
extracts the TS packets having one piece of audio data for the 
specified program, extracting the TS packets (PID - 4) for 
channel 2 included in the first TS data D2A, for example, as 
shown in Fig. 4 (F) . 

[0075] In this way, one program is selected from each of 3 
pieces of TS data D2A, D2B, and D2C received by the first, 
second and third receiver systems. The pictures of the three 
programs can be displayed on the display. The sound of one 
program out of the three programs can be played. 
[0076] In this case, for example, the screen of the display 
formed of the CRT (Cathode Ray Tube) displays the picture of 
each program in one area out of three areas that the screen is 
divided into. The sound of one program out of the displayed 
programs is given from the speaker provided in the display 
unit . 

[0077] On the contrary, in the case where the user selects 
programs each included in the TS data D2A or D2B obtained 
through the two receiver systems (for example, the first 
receiver system 3A and the second receiver system 3B) out of 
three receiver systems, the two pieces of TS data D2A (Fig. 
5(A)) and D2B (Fig. 5(B)) are read out from the FIFOs with a 
double clock by the timing controller 32 as shown in Fig. 5. 
These data are multiplexed as data compressed in the temporal 
axis direction as shown in Fig. 5(C) and then, are supplied to 
the TS separator 34. 

[0078] Then, the TS separator 34, by extracting only the TS 
packets having video data for the selected programs, extracts 
the TS packets (PID = 3) for channel 2 included in the fist TS 
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data D2A and the TS packets (PID = 15) for channel 6 included 
in the second TS data D2B, for example, as shown in Fig. 5(D). 
[0079] Further, at this time, the TS separator 34, by 
extracting the TS packets having audio data for one of the 
selected programs., extracts the TS packets (PID = 4) for 
channel 2 included in the first TS data D2A, for example, as 
shown in Fig, 5 (E) . 

[0080] In this way, one program can be selected from each 
of two pieces of TS data D2A and D2B received by the first and 
second receiver system, and the pictures of the total two 
programs and the sound of one program out of two can be 
displayed at the display. 

[0081] In this case, the picture of each program is 
displayed in one area of two areas that the screen in divided 
into, and the sound of one program out of the displayed 
programs can be given from the speaker provided at the display 
unit . 

[0082] Furthermore, on the contrary, when the user selects 
a program from each of TS data D2A and D2B obtained by two 
receiver systems (for example, the first receiver , system 3A 
and the second receiver system 38) out of the three receiver 
systems, if TS packets having the identical PIDs exist in the 
selected two TS data D2A and D2B, the two TS data D2A (Fig. 
6(A)) and D2B (Fig. (B) ) are read out from the FIFOs with the 
double clock by the timing controller 32 and then are 
multiplexed as data compressed in the temporal axis direction 
as shown in Fig. 6(C). In this case, the sync code 
detecting/interchanging unit 31B has interchanged the PID of 
the TS packet in the second TS data D2B, which was the same as 
that in the first TS data D2A, so that the PIDs of the TS 
packet for the channel 4 in the second TS data D2B has been 
changed from "PID = 3" to "PID = a", as shown in Fig. 6(C), In 
this way, the TS data D2B having the changed PID of the TS 
packet and the TS data D2A having the original PID are 
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multiplexed by the multiplexer 51, to obtain a sequence of TS 
packets having PIDs different from each other, as shown in 
Fig. 6(C). This sequence of TS packets is supplied to the TS 
separator 34 , 

[0083] Then the TS separator 34 extracts, only the TS 
packets having video data for the selected program to extract 
the TS packets (PID = 3) for channel 2 included in the first 
TS data D2A .and the TS packet (PID = 7(e)) for channel 6 
included in the second TS data D2B, for example, as shown in 
Fig. 6(D). 

[0084] In addition, at this time, the TS separator 34 
extracts the TS packet having audio data for one program out 
of the selected ones to extract the TS packets (PID = 8(f)) 
for channel 6 included in the first TS data D2A, for example, 
as shown in Fig. 6(E), 

[0085] In this way, one program can be selected from each 
of two pieces of TS data D2A and D2B received by the fist and 
second receiver systems, the pictures of the total two 
programs and the sound of one program out of them can be 
displayed at the display. 

[0086] In this case, the picture of each program is 
displayed in one area out of two areas which the screen is 
divided into, and the sound of one program out of them being 
displayed is given from the speaker provided at the display. 
[0087] Furthermore, on the contrary, in the case where the 
user selects two programs included in the TS data D2A obtained 
by one receiver system (for example, the first receiver system 
3A) of the three receiver systems, as shown in Fig. 7, one 
piece of TS data D2A (Fig. 7(A)) is read out from the FIFO 
with a normal clock by the timing controller 32, and is 
supplied to the TS separator 34 as data non— compressed in the 
temporal axis direction as shown in Fig. 7(B). 

[0088] Then, the TS separator 34 extracts only the TS 
packets having video data for the selected programs to extract 
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the TS packets (PID = 3) for channel 2 included in the first 
TS data D2A and the TS packets (PID = 5) for channel 3 
included in the first TS data D2A as shown in Fig. 7(C), for 
example. 

[0089] In addition, at this time, the TS separator 34 
extracts the TS packets having audio data for one program out 
of the selected programs to extract the TS packets (PID = 6) 
for channel 3 included in the first TS data D2A, for example, 
as shown in Fig. 7(D). 

[0090] In this way, two programs are selected from the one 
piece of TS data D2A received by the first receiver system, 
the pictures of the two programs can be displayed at the 
display unit, and the sound of one program out of the two can 
be played. 

[0091] In this case, the picture of each program is 
displayed in one area of two areas which the screen is divided 
into and the sound of one program out of the programs being 
displayed are given from the speaker provided at the display 
unit . 

[0092] In this way, in the case where the user specifies 
plural programs, the receiving device 1 selects a digital 
broadcasting signal or the TS data reproduced from the digital 
VTR corresponding to the specified program in the first and 
second receiver systems 3A and 3B and the third receiver 
system for receiving TS data through the IEEE1394 interface 
50, sequentially performs the demodulating and the error 
correction processing with the corresponding digital 
demodulator and the error correction unit, and then separates 
and extracts video TS packets for one or more program (s) and 
audio TS packets for one program specified by the obtained 
first, second and third TS data D2A, D2B and D2C. 
[0093] After that,, the obtained video TS packet data D3 for 
plural programs are simultaneously decoded by the video multi- 
decode processor 14 and the audio TS packet data D4 for one 
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program is decoded by the audio decode processor 15. 
[0094] In addition, the pictures for plural programs 
specified based on the obtained video data D5A and D6A are 
subjected to signal processing for display on multi-screen by 
the display processor 18, and the sound of the specified 
program is selected by the audio processor 21. 

[0095] Thus, the receiving device 1 can receive plural 
programs from the plural digital broadcasting signals and can 
display them on multi-screen, thereby making it possible to 
have a high function with respect to display on a screen. 
[0096] Further, in the receiving device 1, the selected- 
channel extracting unit 13 can separate the TS packets for 
programs specified by the user from the TS data D2A, D2B, and 
D2C correspondingly to the inputs of plurality of TS data D2A, 
D2B and D2C, so that it is not necessary to provide plural 
demultiplexers for extracting TS packets for a program 
specified by the transport stream, thereby making it possible 
to construct it simply. 

[0097] According to ' the above-mentioned structure, the TS 
data D2A, D2B, D2C output from the first, second, third 
receiver systems are selected by the selected-channel 
extracting unit 13 as required, the TS packets having various 
kinds of data such as pictures and sound for a specified 
program included in the selected TS data D2A, D2B and D2C are 
separated and extracted, thereby making it possible to make an 
application efficient with a simple structure. Thus, it is 
possible to significantly improve its function with a simple 
structure . 

[0098] Note that, in the aforementioned embodiment, two 
antennae are provided. However, as shown in Fig. 8, a signal 
from one antenna 2C can be divided into two signals by a 
divider 40, and be supplied to the first and second receiver 
systems. That is, in the case of providing two antennas. 
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digital broadcasting signals from two satellites can be 
received, and in the case of providing only one antenna, a 
signal corresponding to two transponders in the digital 
broadcasting signal from one satellite can be selected. 
[0099] Further, in the embodiment described above, the 
selected- channel extracting unit 13 is constructed as a 
separating device according to the present invention as shown 
in Fig. 2. However, the present invention is not only limited 
to this but various kinds of structures can be applied as the 
structure of the selected— channel extracting unit 13 as long 
as the data of the specified sequences can be separated and 
extracted from the data stream generated by multiplexing 
plural sequences of data in a prescribed unit. 

[0100] In this case, in the embodiment described above, the 
TS selector/multiplexer 30 is comprised of the first, second 
and third sync code detecting/interchanging units 31A, 31B and 
31C, the FIFOs 33A, 33B, and 33C, and the timing controller 32 
as the selecting means for receiving plural data streams and 
selecting the corresponding part or all of the data streams 
from among the received plural data streams, as shown in Fig. 
2. However, the present invention is not limited thereto and 
other various kinds of structures can be applied. 
[0101] Furthermore, in the embodiment described above, the 
TS separator 34 serving as the separating/extracting means for 
separating and extracting data (video data and audio data) of 
the sequences specified by the user (pictures and sound of the 
specified program) included in the TS data D2A, D2B and D2C is 
placed at the stage following the FIFOs 33A, 33B and 33C and 
the timing controller 32, the multiplexer 51 serving as the 
multiplexing means for multiplexing these data. However, the 
present invention is not only limited to this but also the TS 
separator 34 can be placed at the stage preceding the FIFOs 
33A, 33B, 33C, the timing controller 32 and the multiplexer 
51, and the same effects as the above embodiment can be 
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obtained. 

[0102] Furthermore, in the embodiment described above, the 
selected-channel extracting unit 13 multiplexes and outputs 
video and audio data for the programs specified by the user in 
the form of a TS packet. However, the present invention is not 
only limited to this but also video and audio data for the 
programs specified by the user can be multiplexed and output 
in the form of a signal, such as ES (Elementary Stream) and 
PES (Packetized Elementary Stream). In this case, the signal 
receiving device can be so constructed that the selected- 
channel extracting unit 13 outputs a control signal so as to 
make the video multi-decode processor 14 and the audio decode 
processor 15 decide what program the video TS data D3 and 
audio TS data D4 to be supplied at that moment belong to, 
[0103] Furthermore, in the embodiment described above, the 
selected-channel extracting unit 13 is constructed so as to 
cope with the inputs of three transport streams. However, the 
present invention is not only limited to this but also, the 
selected-channel extracting unit 13 can cope with four or more 
transport streams as long as it is constructed so as to 
receive plural data streams, to select corresponding part or 
all data streams from among the received plural data streams, 
and to separate and extract data of a specified sequence 
included in the selected data streams. 

[0104] Furthermore, in the embodiment described above, 
identical PIDs of TS packets are interchanged. However, the 
present invention is not limited thereto but also, for 
example, with respect to a TS packet having another identical 
PID, a flag to specify the channel number can be added to its 
header to output the TS packet from the selected-channel 
extracting unit 13 through a control line CONT, 
[0105] Furthermore, in the embodiment described above, the 
receiving device according to the present invention is applied 
to a receiving device in a digital broadcasting system. 
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However, the present invention is not limited thereto but also 
can be applied to other various types of receiving device such 
as a receiving device for cable television broadcasting. In 
this case, a program of a different broadcasting system can be 
extracted by making, a receiver system cope with the different 
broadcasting system (for example, CS (Communications 
Satellite) broadcasting for distributing programs via a 
communications satellite, BS (Broadcasting Satellite) 
broadcasting for distributing program via a broadcasting 
satellite), cable television broadcasting, or digital 
broadcasting for distributing with a ground wave) . 
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